INTRODUCTION

I
n 1999 an extensive review of the science education policy literature and government white papers disclosed at least twenty possible recommen dations for improving the current qualification pro grammes and science curricula relevant to science teacher education training and up grading in devel oping countries (Moru & Rochford 1999:145 147) . That investigation into current issues in science curriculum improvement in emerging Southern Afri can nations was situated within the larger context of Solomon's (1998) conceptual framework for science education policy presented by her in person in Cape Town in 1996.
In 2001 the first author considered that a similar set of 20 literature derived recommendations could also be presented to a comparable sample of science teachers and tertiary science students in another developing country Turkey (whose international currency exchange rate is on a par with that of the South African rand). Thus, the fourth and fifth authors, both Turkish English bilingual science teachers, arranged the translations and data collection and analysis in collaboration with the first author, using a convenient and willing sample of participant science teachers, lecturers and students in Turkey. The third author, a Sesotho English bilingual science teacher, implemen ted the data collection with a similar sized convenient sample of science teachers and tertiary students in Maseru, Lesotho. essential to make up the chronic national deficit for economic advancement.
BACKGROUND
Meanwhile, in Europe, Solomon (1998) had devel oped a comprehensive theory and model of the multiple contents of the public understanding of science that was of particular relevance to emergent and developing countries such as Turkey, India, Malawi, Botswana, South Africa, and so on.
In her paper, The development of life skills through science and technology for the 21st century, pre sented in Cape Town, Solomon looked beyond the content of the school science curriculum, and beyond practical work in school laboratories. Among other things, she highlighted the wider importance of science in everyday life and in social settings. She moved the context of learning science into the home. She engaged economics and science. She linked the learning of science with the employment of trained technical experts in the labour market, and with vocational skills and core communication skills to prepare school learners for relevant careers needed by industrialists in a diversity of linguistic and cultural traditions. These latter considerations were of parti cular relevance to teaching science in regions such as Turkey, Lesotho and its neighbouring countries in Southern Africa.
Finally, Solomon focussed on teaching science for the development of the individual learner, encouraging the expansion of independent learning skills such as creativity and curiosity. She explained how the teaching of science could be used for the personal growth and development of the individual by enhan cing his or her particular life skills, communication skills, vocational skills and citizenship skills, as well as the learner's feelings and emotions and long term values. Of particular relevance to Lesotho was her expressed concern that science is a requirement of specific professions or vocational board bodies.
She explained that science could also be taught for its own rational development as a logically structured set of concepts, theories, processes, skills, evidence, knowledge and limitations; and as a development of historical events.
Discussing the humanistic utility of science, Solomon showed how it could help to satisfy some of society's needs and contribute to the development of a nation. It could achieve this through solutions to better health; the environment; social reconstruction; the work place; ethical dilemmas; the international future competitive edge; mobilisation for informed and substantive social change; the cultural transmission of knowledge; and adaptable, novel retraining of the workforce.
All of these considerations raised by Solomon were also of particular importance to Turkey which, by (Moru & Rochford 1999:154 155) .
In 2000 the scope of the study widened to include science teachers, lecturers and students in other emerging countries. Thus, the purpose of the next stage of the study was to report and compare the priorities and reasoning of convenient samples of participant science educators and their students in two developing countries: one in the Middle East and one in Africa. The samples comprised: (a) 172 Turkish science teachers, lecturers and students, and (b) 171 science educators and students in Lesotho. They responded both quantitatively and qualitatively to the 20 suggested literature derived recommenda tions for improving science education in schools in the two emerging nations. A fifteenth suggestion that the learning of science might best be improved by engaging African in digenous technology and culture, and through the African worldview of life and thought system, received relatively little support. Consequently, this piloted item was subsequently deleted from the evolving questionnaire in the preliminary trials.
INSTRUMENT DEVELOPMENT AND OBJECTIVES
The first section of items on the resultant question naire used in further feasibility studies required respondents to say whether they agreed or disagreed with each of the fourteen suggestions offered for improving school science/mathematics/ technology programmes. The final two items requested the respondents to focus on, and select, the two best ways for improving science/mathematics/technology curricula in the new South Africa; and to identify the two least important recommendations of the fourteen.
In pilot trials using samples of n = 47 and n = 14 respondents over periods ranging from seven days to seven weeks, test/re test reliabilities of the instru ment, using the 14 provisional items, were found to vary from r = 0.88 to r = 0.97.
In 1999 the survey instrument was subsequently adapted and expanded from fourteen to twenty items, to make it more relevant and appropriate for the Lesotho science teacher training context (Ministry of Education 1981; Calloids 1999). The most recent ideas of Solomon (1998) were also incorporated into the wording of the additional items. A complete copy of the Lesotho version of the survey questionnaire is reproduced in Moru & Rochford (1999:154 155) .
The instrument was translated into Turkish by the fourth and fifth authors in 2000. Where necessary, these researchers also processed back into English many of the qualitative comments and suggestions written in Turkish by some of the participating respondents.
METHODOLOGY
During the period 1999 to 2000 the instrument was administered to the two convenient samples of science teachers, lecturers and science students in Lesotho (sample 1) and Turkey (sample 2), compris ing a total of 343 respondents. Survey sampling was the research method employed in this study. This appears to be a particularly appropriate method of investigation that can be used to gather data from relatively large numbers of respondents at a particular time (Ary, Jacobs & Razavich 1979:25) . Fink and Kosecoff (1985:5) regard it as a rediscovered strategy suitable for science education research.
DATA COLLECTION
During 1999 the questionnaires were administered to sample 1 by the third author during the normal science teachers' meetings held at resource centres in various districts of Lesotho. Because use of the resource centres was limited, she also moved from school to school, giving smaller groups of science teachers the questionnaires to complete during their free time. Subsequently, the questionnaires were collected after three to four days. Permission had also been sought from the school principals who were interested, co operative and helpful.
During 2000 both Turkish and English versions of the questionnaires were available for distribution by the first author, but all of the tertiary level Turkish respondents read and used the English version for the easier first section of the survey. On the second section of the questionnaire, which was open ended, many extended comments were written in clear, competent English, but some extended responses were also supplied either in Turkish, or in a combina tion of both languages.
The fourth and fifth authors administered only the Turkish language version of the survey with a convenient sample of senior science students in a willing high school as well. Tables 1 and 2 present the quantitative data obtained for the responses from the two samples of surveyed science/technology teachers, lecturers and students. Figure 1 depicts in graphical form the results presented in Table 2 , clearly showing four concurring peaks in the``best recommended policy preferences'' selected by the two samples of respondents from Lesotho and Turkey.
FINDINGS Quantitative results
ISSN 1011 3487 Frequencies of choices of the items most favoured by the Lesotho and Turkish respondents
The main findings may be summarised as follows:
. In both Turkey and Lesotho the four most frequently prioritised recommendations were found to be similar, but in reverse order. They were: to engage more self discovery in science learning; to introduce more real life skills into science teaching; to utilise better teaching meth ods; and to acquire more resources for science lessons. The Turkish respondents emphasised more use of self discovery and self teaching, whereas the Lesotho respondents emphasised acquiring more resources for schools in that country. . The least appealing suggestion to both samples was that more attention be paid to gender issues in science. . Whereas the Turkish sample tended to steer away from placing more emphasis on primary school science, the Lesotho sample selected it as being relatively important (chi square = 9.58; p = 0.002). The Lesotho respondents, instead, downplayed the importance of devoting more attention to language issues in science. . The Turkish and Lesotho results presented in Table  2 correlate r = 0.68 for the``best policy prefer ences'' and r = 0.76 for their``least important policy recommendations''. These findings indicate significant concurrences between the responses from the samples in these two emerging nations.
Qualitative results
Only the main qualitative findings will be presented and summarised. Individual items that drew relatively little preference and comment will be omitted from this overview of the more prominent results. A summary of reasons given by the surveyed science teachers, lecturers and students in 1999 and 2000, in the open ended section of the questionnaire, for their choices of best or least important items, is as follows:
Introducing more real life skills into science (item 1)
The following were common reasons given by 45 Turkish respondents who favoured item 1:
. Real life skills will bridge theory and teach students how to use information. . They will increase the motivation of students. . They will provide meaningful learning of science and technology. . They will have a positive effect on the develop ment of the country. . Practical experimentation will be remembered by doing. . Students will find real life skills enjoyable, under stand concepts more easily and become imagina tive.
. Self teaching and creativity will be improved.
. Learning science by doing will develop students' own experiences. . Science students should be taught what is vital to life situations. . When teaching science, examples around the students should be used and discussed.
The following were recurrent comments given by Lesotho respondents who were in favour of item 1:
. If more students are introduced to more real life skills, they can easily see the importance of doing science. . Students understand science easily if it is related to their everyday life, as science should be taught for life. . It can encourage students to like science and prosper in the subject. . Relevance in any form of education is measured by its match to real life situations.
Making more use of self-discovery and selfteaching (item 8)
The suggestion that students be encouraged to design their own experiments and field work to develop skills of problem solving, creativity, thinking, etc. drew the best positive response from the Turkish respondents. Item 8 was strongly supported by 51 Turkish respondents for the following reasons:
. Students will be using their five senses and own experiences. . Creativity is a necessary basic item for learning science by self experimentation students can observe real phenomena. . They can replace old teacher centred teaching methods. . Practical science is important because it bridges the theory and students learn how to use informa tion. . It allows students to develop. . It will make science enjoyable, interesting and easily understandable. . Learning by doing is an effective way of learning. . Because science is improving in the world, students should be motivated to discover new things. . Students must be active participants in class, especially in laboratories.
Five Turkish respondents did not favour item 8. One said that there must be someone to show students how experiments should be done. Another pointed out that self teaching and self discipline will only be powerful when a student has the appropriate knowl edge and cognition level. A third respondent said that what should be encouraged is group work, rather than individual self discovery and self teaching, in order to improve understanding.
Item 8 was also strongly favoured by a smaller group of 26 respondents in Lesotho. They gave the follow ing reasons:
. Doing science is all about exploration to develop understanding, and it will improve pupils' thinking skills. . Students will be independent in life. . Child centred teaching makes more use of all five senses than teacher centred learning. . It motivates students and gives a challenge at the same time.
Acquiring more resources for schools in Turkey and Lesotho (item 15)
The following were reasons given by some of the 32 Turkish science teachers who were strongly in favour of item 15:
. Libraries could be better stocked presently there is a lack of books. . Computers could be used by students in school do research. . More equipment would result in more effective science teaching. . With additional resources, students' knowledge would develop and they would learn better. . Resources provided for basic science would be valuable. . Schools are crowded and there is a shortage of money. Classes should be smaller.
Reasons given by some of the 59 Lesotho science teachers who were in favour of item 15 were:
. Pupils learn better if they see things and are actively involved in practical work. . It is useless to learn complicated concepts by just appreciating them in class and not seeing them in their immediate environments. . Bringing resources to the students motivates learning and encourages independent learning. . Having enough equipment enables teachers to impart information well at a higher level.
Having better teaching methods (item 19)
Many of the 41 Turkish science teachers who were strongly in favour of item 19 expressed the following views:
. Better teaching methods will make use of today's technology. They will also make use of laboratories and computers, so will improve learning facilities. . Current science teaching in Turkey is too theore tical, so better teaching methods are the beginning of understanding the subject well, and should be related to everyday life. . New methods will motivate students and provide meaningful learning. . New methods will motivate students to construct acceptable and flexible cognitive structures. . Better teaching methods will increase interest in science. . Instructional technology should be integrated into Turkish schools, particularly in science classes. . Constructivist teaching methods should be adopted. . Teachers should be given in service training programmes periodically, to help them to introduce new methods.
Many of the 34 Lesotho science teachers who were in favour of item 19 had strong feelings that:
. Better teaching methods might improve attitudes towards science. . They will make science interesting. . Better teaching methods will encourage pupils' participation (especially the child centred ap proach.) . Appropriate teaching methods will equip pupils with skills, and enable them to study science, even after leaving school. . Teachers can cope, even if the equipment is lacking.
Other suggestions offered by the Turkish respondents in 2000
The additional responses given in the open ended section of the questionnaire ranged over a wide range of issues: economic, intellectual, social, organisa tional, psychological, management, training, teachers' promotion, culture, philosophy, values, curriculum, didactics and professionalism:
. Science students should be encouraged to use libraries and the internet. . A national science teachers' association should be established. . Many science teachers are not trained at education institutions. . Science teachers should be supported economic ally and paid more. . Science teachers should be more sophisticated and intellectual; they should also do research. . Science teachers should be promoted. . The curriculum should be improved and re designed according to the psychological and sociological needs, interests and attitudes of students and the community. . The government should give science teachers more social rights. . Science should be taught slowly and little at a time; the temptation to teach too much science quickly should be resisted. . Science teachers who do not like their job should be prevented from teaching. . Science teachers should adjust to the individual characters of students, rather than simply applying their own educational philosophy. . Science students should be taught to love their own people and country; and they should have respect for their customs and cultural values.
Additional suggestions offered by the Lesotho respondents in 1999
The extra suggestions offered by the Lesotho respon dents in the open ended section of the questionnaire ranged over fewer issues: student assessment and promotion, science syllabi and curricula, didactics, salaries and professionalism:
. . Provide students with necessary skills to make a scientific inquiry and solve scientific problems . Provide students with necessary skills to deal with problems that they may face with in their daily lives by scientific approach.
The new curriculum seems to be promising for preparing students to today's world in Turkey. It considers the needs of society and students, and it helps students to understand and apply the knowl edge through experimentation, observations, and projects. Different teaching methods and experiences have also been suggested.
One interesting source of divergence between the respondents in Turkey and Lesotho was the set of reactions to the suggested policy to provide more basic science to all children in primary schools. The responses of the samples were significantly different (chi square = 9.58; p $P15$ 0.01). This item op tion was rejected by 36 Turkish respondents, but by only 13 Lesotho science teachers possibly because nearly half of the Lesotho respondents (77) were teachers of primary school science, with a particular interest in this area.
However, the Turkish respondents who were not inclined towards item 10 gave many reasons. These included: the present primary school science content is satisfactory; primary school children have a limited capacity and they would be unable to cope; the inclusion of more basic science would not help the children to pursue further studies in science; and too much science at lower levels would bore students at higher levels. Other Turkish teachers said that the primary school syllabus would become over loaded a comment that had been made earlier by four South African teachers in a sample of 368 that had been surveyed previously in 1996 1997 (Moru & Rochford 1999:148) . They had also remarked that more over crowding of the primary school syllabi would be the result.
However, in that same survey, 24 South African respondents who supported item 10 suggested that, if this recommendation is implemented, pupils in the primary school could receive the necessary applied knowledge of science, and this would arouse their interest. In 2000, the Turkish teachers who supported an increase in primary school science said that science is best learned at an early age, provided that the basic science taught is trustworthy.
Regarding the importance of self discovery and self teaching through science, many South African re spondents also commented in favour of item 8. They said that these learning methods cultivate an interest in and understanding of science. They pointed out that, for many pupils, the best learning is through experience. They felt that self discovery and self teaching encourage critical thinking. They argued that self discovery and self teaching motivate the pupils and are therefore very valuable methods for improving the teaching and learning of science and terminology curriculum. They said that these teaching methods have the capability to develop problem solving skills and creative thinking. They added that skills gained through self teaching can be applied in future careers; and self discovery and self teaching help students to realise their talents. In Scotland, Chisholm (2002:19) reached a similar conclusion independently.
Four South African respondents who opposed item 8, however, expressed a concern that students do not always have the necessary knowledge to teach themselves.
In South Africa, during 1996 1998, the main con sensus recommendations arising from 368 science teachers' responses to 14 literature derived sugges tions are consistent with the current findings from Turkey and Lesotho: The three best ways to improve South African science education were: (1) to intro duce more real life skills into science teaching (131 votes); (2) to give much more basic science in primary schools (128 votes); and (3) to make more use of self discovery by science students (120 votes).
CONCLUSION
This study has reported and compared the priorities and responses of (a) 172 Turkish science teachers, lecturers and students, and (b) 171 Lesotho science educators and students, to 20 literature derived recommendations for improving science education in the two countries. The educational outcomes of the study are commonly identified areas of future con centration and corresponding sets of recommenda tions for science teacher training curricula in these two developing nations. In both Turkey and Lesotho the most frequently prioritised recommendations are found to be similar. They are: to engage more self discovery in science learning; to introduce more real life skills into science teaching; to utilise better science teaching methods; and to acquire more resources for science and technology lessons.
